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I. Scope and objectives  
The CSA-Farm Calculator tool, was developed to assess the climate smartness at 
the farm-level, as part of the CSA Monitoring framework  implemented since 
2017 across the CCAFS Climate-Smart Villages network.  
The CSA-Farm Calculator tool was initially a farm model Excel-based tool, 
allowing the prospective assessment of the trade-offs and synergies between 
the three pillars of CSA and between the CSA practices and other farming 
management activities.  The aim was to allow a quantitative assessment of the 
climate smartness of the farm before and after adoption of portofolios of 
practices promoted in the CSV. 
For this purpose, 7 CSA Outcome indicators were selected at the farm level: 
caloric ratio of the farm, fodder ratio of the farm, cost benefit ratio, planned 
biodiversity index, water balance, nutrient balance and CO2 
emissions/sequestration.  
Individual surveys were conducted with farmers in order to collect data for each of their main cropping and 
livestock activities: areas or strength of livestock, inputs used (organic or mineral fertilizers, pesticides, 
fodder), the production self-consummed, sold or purchased. These data were then used to estimate supply 
or demand of calories, fodder, water, nutrient, emissions or economic calculations in order to then be able 
to make the aggregation at farm level using Excel. 
In 2018, the Farm-Calculator (FC) modules were included in the Geofarmer ICT-based App 
(https://geofarmer.org, Figure 1) to more effectively and quickly collect the data needed to run the tool in 
six countries (and associated CSVs).  
However, the data analysis (calculation of economic and agronomic indicators to assess farms’ climate-
smartness) was still a bottleneck as the collected data had to be extracted in order to make the associated 
calculations. 
The challenge that needed to be solve was to make easier and quicker several of the analyses associated 
with farm level climate-smartness calculations. 
In 2019, the GeoFarmer App was updated to a new browser-based development framework (Ionic 
Progressive-Web-Apps), which allowed using one single app for different end-user devices (laptop, 
smartphone, etc.). The advantage was now to integrate data collection, survey-management, and simple 
descriptive data analysis and visualization. A newly developed module, the Farm-Calculator (FC) module, 
was designed and developed  in Geofarmer to collect data variables, but also create composite variables 
that calculate based on metrics new variables from collected data per farm . 
The input variables were defined as workbooks for Farm level, crops, and animals. Each workbook 
contained the required input-variables and composite variables that were needed for testing the first 
equations for farm level calculations for the productivity pillar; namely  costs, benefit, and gross margin 
allowing calculation of CP3. 




Our perspectives for 2020 were to include the remaining composite metrics (for the calculation of CP1, CP2, 
CA1, CA2, CA3, CM1) to finalize the Farm-Calculator (FC) for CSA Monitoring at the farm-level. 
 
II. Results: final automatization of calculations to assess CSA 
performance in the Geofarmer App 
The calculation of the 7 aggregated indicators at farm level requires first level calculations at crop and 
livestock scale (crop and animal calculator workbooks) of supply or demand of calories, fodder, water, 
nutrient or costs/sales. 
We consequently integrated 43 new equations in the application corresponding to the various intermediary 
calculations at crop and animal scale permitting to be able to calculate CP1, CP2, CA1, CA2, CA3, CM1 at 
farm scale. Figure 2 highlights for the animal workbook, some of the new variables that now appear in the 
application. The equations used for caloric, fodder, or nitrogen supply or demand calculations takes into 
account the values entered by the enumerator (eg. number of animals self-consumed, sold or purchased) 
during the survey and fixed parameters such as caloric value/fodder demand per animal. Equations used for 
CO2 emissions are based on the IPCC Tiers. Tier 1 employs the gain-loss method described in the IPCC 
Guidelines and the default emission factors and other parameters provided by the IPCC. 
All the variables (entered or calculated) are explained in a app in English and French in order to allow any 
user to understand the nature of the data needed or calculated. 
 
Figure 2: example of the new variables added in the app for the animal workbook 
 





The final aggregation at the farm level is not done since it will depend on the exact number of 
crops or animals workbooks that the user want to create in a given study site (a given channel 
III. Perspectives  
A manual is under developpement and will help users that do not dowloaded the app having a 
comprehensive descriptions of all the variables and equations. It will also explained how to 
aggregated the variables calculated at crop and animal level for the final assessment of the farm. 
